Purification and characterization of a 20-kDa protein that is highly homologous to alpha B crystallin.
A 20-kDa protein (p20) that had internal amino acid sequences highly similar to those of alpha B crystallin was purified from rat and human skeletal muscle. p20 co-eluted with alpha B crystallin and HSP27/28 during column chromatography on DEAE-Sepharose and on Bio-Gel A-5m. p20 was separated from alpha B crystallin and HSP27/28 and was resolved into two fractions, a minor first peak and a major second peak, by column chromatography on S-Sepharose in the presence of 7 M urea. During chromatography on a column of Superdex 75pg, even in the presence of 7 M urea, p20 in the second peak was eluted as aggregates near the exclusion volume of the column, whereas p20 in the first peak was eluted in fractions that corresponded to a lower molecular mass. Further chromatography on a TSK-SP-5PW column yielded pure preparations of each of the two forms of rat and human p20. The fragmentation patterns of the two forms of the respective p20 proteins generated by digestion with endoproteinase Asp-N were identical. The primary structures of rat and human p20, determined with an NH2-terminal sequenator, were highly homologous to those of alpha B crystallin and HSP27/28. p20 was present in all rat tissues examined and at high levels (> 1 micrograms/mg protein) in the soleus muscle, heart, and diaphragm, as are alpha B crystallin and HSP27. Centrifugation on sucrose density gradients allowed detection of the aggregated form and the small form of p20, as well as of HSP27, in extracts of rat muscle tissues. During heating at 45 degrees C of tissue in vitro, p20 in rat diaphragm was redistributed from the cytoplasm to the insoluble fraction, and dissociation of the aggregated p20 to the small form was enhanced. These results suggest that p20 is related to stress proteins.